
The Great Exhibition of 1862. 
MESSRS. EDITORS:-What is our government going 

to do respecting the World's Fair, which is to be held 
in London next year? The British Commissioners 
appointed for that exhibition have advised our gov
ernment that it is intended for the industry cf all na
tions, and our artisans, invcntors and manufacturers 
are respectfully invited to take part in the proceed
ings. and that a department will be set apart for them 
if arrangements are made in proper season. How 
has our government responded to the invitation 1 
Several months have passed by since the subject was 
first presented, without active measures having been 
adopted to make arrangements by the appointment of 
a national commissioner. A few weeks more, and it 
will be too late for a proper organization of those who 
desire to become exhibitors, so as to have their ar
rangements completed and reach London in March 
next, in which month all articles are required to be 
entered. Congress has made a small appropriation 
for.a commissioner, and it is so inconsiderable that it 
may be expected no mere politician or demagogue 
will be allured by it to use influence in obtaining the 
appointment. I trust that a capable and experienced 
commissioner will be selected. The SCIENTIFIC AMER
ICAN has already suggested the able Secretary of the 
New York State Agricultural Society, whose expenses 
will be paid by the society, if the general government 
faili to do so. I hope the President will appoint a 
commissioner at an early day, and one who will give 
character to the American part of the exhibition. 

New York, August 26, 18G!. H. 
••• I 

The Rumford Medals-Discoveries in Light and Heat. 

:l>b:SSRS. EDITORS :-1 lately noticed in the Tribune 

an aI·ticle calling the attention of the Aml'rican Aca
demy of Arts and Sciences to their breach of trust in 
the case of the Rumford medals. These medals were 
to be given biennially to the authors of the most bene
ficial inventions or discoveries in the field of light or 
heat, but they have been given but once in G5 ye:Hs. 
As you are better posted on this subject than any one 
else can be, I would in'luire of you if there have been 
any inventions or discoveries in optics or calorifics, 
or in any of the departments of science that may fall 
within the confines of light or heat, made within the 
last fj5 years on the American Continent? 

OXE OF MANY INVEXTORH. 
New York, August 23, 1861. [We regret to state, that since Dr. Hare's great dis

covery of the oxyhydrogen light (now claimed as a 
new discoy_ery under the name of "calcium light" ), 
in 1808, no very important discovery, as far as we can 
l'ec01lect, has been made in light and heat, in Amer
ica. A few years sincc, Mr. J. Frost, of Brooklyn, 
claimed the Rumford medal, and applied to the Amer
ican Academy of Ar�s for it, in having discovered 
"smme" (steam heated apart from water), but it was 
refused. Several very important discoveries in light 
have been made by European scientists within a few 
years, but our American samn" have done little or 
nothing of recent years to advance the science of heat 
and light. It is high time we were looking to our 
scientific laurels.-Ens. 

The Big Guns at Pittsburgh. 

MESSRS. EDIToRs :-In your issue of August 24th, I 
noticed an article quoted from a Cincinnati paper, 
giving an account of matters at the Fort Pitt Works 
in this city. The article describes a " huge 18-inch 
Columbiad revolving on a lathe," and speaks of " an
other 18-inch monster soon to be constructed." 'rhe 
Rodman gun (better known as the Floyd gun) was 15 
inches in the base, and the Union gun only 12 inches. 
No 18-inch guns have ever been cast in this country. 

The article also states that the works "are now 
turning out at the rate of nine rifled cannon per 
diem." Instead of such being the case, four or five 
per week is a fair average. B. 

Pittsburgh, Pa., August 26, 1861. 

STAMMER'S IMPROVED CHROMOSCOPE. 

[Translatetl for the Scientific American.] 
The inventor of this ingenious and useful instru

ment, Dr. E. Stammer, describes the invention in 
Dingler's Polytechnic Journal, from which we give the 
following extract:-

The color of saccharine liquids and of raw sugars 
has heretofore been determined simply by estimate, 
because no instrument has been in cxistence by the 
aid of which the different colors could be accurately 
determined. ']'0 determine the decolorhing drect �f 
bone black or animal coal, such instruments as the 
"decolorimeter" of.J. G. Greiner have been used 
now and then; but they have never, for various 
reasons, been introduced extensively. 

To estimate the colors simply by observation with 
the naked eye is a very uncertain proceeding, since 
the colors of certain bodies are influenced by a great 
many"circumstances; and eyen under the most favor
able auspices, the colors of two bodies can only be com-

.F 

pared, but the degree of difference between the. two 
colors eannot be determined. For these reasons it 
has always been very difficult to form a correct judo-
ment in regard to the efficacy of different proceRs�s 

or different methods of filtering generally employed 
in the manuf,lcture of sugar in all such cases where 
the color is the criterion, and it has also been impos
sible to .i udge correctly the decolorizing power of dif
ferent kinds of coal and other decolorizing agents. 

The ordinary decolorimeter is arranged as follows: 
The liquid, after having been treated with the animal 
coal, the decolorizing effect of which is to be deter
mined, is poured into a tube closed by a movable 
plug, while the original liqllid b put into a closed 
tube of known length, and the high t of the column 
of the partly decolorized liquid nece Bsa l'y to pro(luce 
the same color as the column of original liquid is 
compared with the hight of the latter. It is obvious 
that this apparatus can only be used to compare, by 
estimate, the effect of different decolorizing agents. 

In order to be able to measure the color of sac
charine liquids, a certain standard liquid is re'luired, 
the color of which mu�t be so selected that it allows 
of determining the degree of color of each solution 
with sufficient correctness, and its hue must be such 
that it allows of a comparison with all the difIerent 
colors or hues occuring in saccharine liquids. 

With this standard color, the colors of the different 
solutions are compared by bringiug the latter into a 
tube of certain known length, and determining the 
hight of the column of the stand Iud liquid to produce 
the same color. By means of these observations, the 
different colors can be expressed by figures with math
ematical accuracy, and the decolorizing power of the 
different agents can be compared and determined with
out difficulty. 

ABOUT 2,000 lives are lost annually in the mines of 
Great Britain, by accidents. 

The two tubes which contain the two liquids are so 
arranged that both tubes can be observed with one 
eye, and their position can be changed from 
right to left, and mce versa, for it happens with almost 
eve;:y observation that the colors appear somewhat 
different when the position of the tubes is changed, 
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and in such cases the mean figure from two observa
tions must be taken. 

The chromoscope is represented in the accompany
ing engraving, and its chief parts are the following: 

1. The tube of observation, A, with tho glass 
tubes, a ft, of the respective length of one, two and 
four inches. 

2. The measuring tube, B. 
3. The standard color glass, h. 
4. The compensating tube, D. 
The tuhe of obsermtion, A, is provided at that cn,l 

turned towarcl the eye of the observer with an �ye 

cup, c, an,l it contains on its other end either til" 
standard color glass, h, or one of the glass tubes, a a, 
which fit it easily and nicely. These tubes currespond 
to the tubes of poiari7.ation instruments, and they e/tn 
be used alternately with the latter, as occasion may 
require. The tube, A, is placed at an acute angle 
with the measuring tube, B, so that the observer is 
en�bled, from a certain distance, to look �imul
taneously with one eye through both tubcs. :-;,tid 

tuhe, A, i� retained ill the sleeve, j, by 
moans of a set screw, c, and this slee'.:e con
nocts by the horiwntal arbor, 0, and the ver
tical arbor, g, with the main part of the in
strument. By these means, it is rendered 
easy to turn the tube, A, from one side of 
the mCltsuring tube to the other. 

The measuring tube, B, is provided with 

a piston operated by a pinion and toothe,l 
mck, in such a manuer that, by tho aid of said 
piston, the length of the column of the 
standard liquid can be changed at pleasure. 
The observation at this length is facilitated 
and rendered more accurate by the aid of a 

suitable vernier. The tube is closed at It by 
a disk of glass, and at the opposite end 
by a glass plate attllched to the airtight pis
ton. This piston is operated by the handle, 
-i, and its motion is measured by the scale, 
k, which is read off at its front eml by means 
of the vernier, n. The vessel, E, serves to 
receive the standard liquid, and the faucet, 
711, for the purpose of emptying the appar
atus. 

To enable the eye to look always into 
\ho same opening, a narrow tube is intro

duced into the movable end of the measuring tube, 
and into this tube an eye cup, r', is imerted, similar 
to the eye cup in the tube of observation. 

The standard color glass is secured in the collar Ii . 
it s�rves to coutrol tho color of the stan(lanl liq�lid : 
and it is inserted at ({. 

The compensatiug tube, D, consists of a glass tube 
which can be closed up at both ends, similar to the 
remaining tubes, but of a smaller diameter. It is 
two inches long, ami. after removing the eye cup, c', 
it call be inserted into the movabk end of the brass 
tubes, in which case it acts in the place of the cup. 

The entire appar,ttus rcn)Jyes 011 a vertical !!.Tbor, 
which rises from the foot or standard, F. The 
standard liquid is prepare,l by mixing togethor differ
ent solutions of yellow, r('(l and brown color, and it 
may be called" aq1le01lS 1llmic acid," from its princi
pal ingredient. This liquid can be used to (letermilw 
the colors of all saccharine liq llids an,l iiiru ps, and 
also of solutions of raw sugars, &c. ; nlHI the instru
ment may also be 1lsed with g-reat advantage to de
termine the decolorir.ing cflect of animal coal or ol,her 
decolori7.ing agents. 

FOR G cATt:�L\LA.--'l'he S'tn Francisco JlfiTro]" statl's 
that the government of Guatemala is des irous of re
ceiving American farmers, carpenters, bl"cksmithR, 

masons, and all classes of industrious artisans as per
manent settlers, if they a're willing to keep aloof 
from the political quarrels of the country. The coch
ineal crop, one of the staple products of Guatemal:t, 
has proved a failure for several years, and the people 
are now anxious to commence the cultivation of cot
ton, cofIee and sugar. 

THE English g�-;thTsinvited proposals for 
the construction of three more iron-clad ships. They 
are each to be 400 feet long, 59 feet 3 inches beam, 
and will measure 6,G20 tuns. They al'e to be entirely 
coated from stem to stern with iron plates [j� inches 
thick, backed with 9 inches of teak, or to hav

"
e plates 

6! inches thick without the teak backing, as the A(i
miralty mny decide. 
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The Bessemer Process of lIIaking Steel. 

We have endeavored to keep the readers of the SCI
ElilTlI'W AMERICAN fully informed in regard to this 
great i m provement. On page 32, Vol .  XII. (old se
Tie�) , we gave an illustrated description of  the pro
ce� � ,  and on page 373, Vol . III. (new series) , an illus
tmtion o f  an improved reduci ng pot inventt:d by Bes-
8cmer. 

At a meeting of th e Society of Mechanical Engi
neers at Sheffield, July 31 and August 1 ,  Mr. Besse· 
mer read an elaborate paper , giving a full account of 
the process, of the quat\ty and properties of the steel , 
and of the uses to which it has been and may be put. 

TilE PROCESS. 
It will be remembered that the process consists in 

filling a vessel with molten cast iron and forcing air 
into the uottom of it. The oxygen of the air com
hines with the carbon of the cast iron,  producing car
bonic acid, which passes off in the form of gas. This 
I'educes the metal to pure malleable iron, and the 
proper !,\mount of carbon is then introduced to form 
the qual ity of steel desired by adding pig iron con· 
tain ing a known quantity of carbon. 

l!' l'Om Mr. Bessemer's  paper we extract the follow
ing remarks in regard to the uses to which his steel 
may bc applied . 

USE FOR STEAM BOILERS. 
With reference to the employment of cast steel for 

constructi ve purposes, therc are few of more import
tance than its recent and successful application to the 
making of steam boilers. The Cornish boiler, as im
IIl'O I'cd by Mr. Adamson, of Hyde, near Manchester, 
has a large fl ute tube constructed with narrow plates, 
which are over 12 fetlt in length, and flanged at each 
('<lgll in a manner that, while it adds g reatly to the 
s tability of the tube, demands such qualities in the 
In'Ltllrial employ ed for its manufacture as are only 
found in metal that has undergone fusion, and has 
become perfectly homogeneous throughout . 

As a practical illustration of this mode of con
structing boilers, and the powerful strains which the 
llessemer steel is capable of sustaining safely, we may 
refer,  by way of illustration, to the steam boilers 
employed for some time past at the works of Messrs. 
Platt Brothers, of Oldham , where six of these boi lers 
are in daily use, their leng th being 30 feet, diameter 
of shell 6 feet 6 inches ,  diameter of flue tube 4 feet, 
thickness of plates -h, working pressure 100 Ibs. per 
Rquare incb,  

USE FOR ORDNANCE.  
. In pointing out a few of the more prominent and 

obvions applications of cast steel to constructive pur
PORCS i t  may be interesting to put on record one of its 
mOHt �pedal adaptations, the pursuit of which was ,  
for the first year of the author's  researches on iron, 
the sole object of his labors, and one that has, through
ont the last six years, never been lost sight of by 
h im . This obj ect, it is almost needless to say, was 
tli"e production of a malleable metal peculiarly suitable 

for the manufacture of (,rdnanctl 
By means of the Bessemer process solid blocks of 

mal leable metal may be made of any required size 
from 1 to 20 or 30 tuns in weight, with a degree of 
ra.pidity and cheapness previously unknown .  This 
metal can also, with the utmost facility, be made of 
any desired amount of carburation and tensile strength 
that may be found most desirable. Commencing at 
the top of the scale with a quality of steel that is too 
hard to bore and too brittle to be used for ordnance, the 
metal can with ease and certainty be made to pass from 
that degree of hardnes8 by almost imperceptible grada
tions downward toward malleable iron, becoming, at 
every stage of carburation, more easy to work and 
more and more tough and yielding, as the quantity 
of carbon is reduced, until it, at last, becomes pure 
decarbonised iron, possessing a copperlike degree of 
toughness not found in any iron produced by pud
dling. Between these extremes of temper the metal 
most suitable for ordnance must be found, and all are 
equally cheap and easy of production. 

From the practice now acquired of forging steel 
ordnance at the works of Messrs. Bessemer and Co. , 
it has been found that the most satisfactory results 
are obtained with metal of the same description as 
that employed for making piston rods. With this 

degree of toughness the bursting of the gun becomes 
almost impossible, its power .of resisting a tensile 
strain being at least 15 tuns per square .inch above 
that of the best English bar iron. Every gun before 

leaying the works has a piece cut off the end, which is 
ro ughly forged into a bar 2 inches by 3 inches in section, 
and bent cold under t.he hammer. In order to show 
the state of the metal after forging several test bars , 
cut from the ends of guns recently forged , will be 
found on the table . The power of this metal to re�ist 
a sudden and powel'ful strain is well illustrated by 
the piece of gun-muzzl e  be fore us .  It is one of sev
eral tubular pieceti th"t were subjected to a sudden 
crushing force at the Uoyal Arsenal ,  Woolwich, under 
the direction of Col . Eardl ey Wilmot. These tubular 
pieces were laid on the anvil block in a perfectly cold 
state , and were crushed flat by the falling of the steam 
hammer. Neither of the tubes so te8ted exhibited 
any signs of fracture.  Perhaps the best proof of the 
power of such metal to resist a sudden and violent 
strain was afforded by some experiments made at 
Liege, by order of the Belgian government, who had 
one of these guns bored for a 1 2 1bs . spherical shot, and 
made so thin as to weigh only 9cwt. lqr. 6 1bs. This 
gun was fired with increasing charges of powder, .. nd 
an additional shot after each three discharges , uutil 
it reached a maxi mum of 6 Il s. l l� oz. of powder, and 
eigh t  shots of 12 Ibs. each , the shots being equal to 
about one-tenth of the wdght of the gun. It stood 
this heavy charge twice, and then gave way at about 
one metre from the muzzle of the gun , probably ow
ing to the j amming of the shots. It is needless to 
state that t .he employment of guns so excessively 
light and charges so extremely heavy, would never 
be attempted in practice. 

It may afford some idea of the facility of this modtl 
of making cast steel ordnance when it is stated that 
the 18·pounder gun bdore us having been made for 
the author' s  pri vate experiments on gunnery, he was 

present,  and noted the time employed in its fabtica
tion . The mol ten Cl'st iron was tapped from the 
reverberatory furnace at 1 1 . 20 A. M . , and converted 
into cast steel in thirty minutes, the ingot being cast 
in an iron mold 16 inches square by 4 feet in length . It 
was forged while still hot from the casting operation. 
By this mode of treating ingots the central parts of 
the m  are sufficiently soft to receive the full effect of 
the hammer. At 7 P. M . , '  the forging was completed , 
and the gun ready for the boring mill. The erection 
of the necessary apparatus for the production of steel 
by this process, inclusive of the air pumps and steam
engine on a scale capable of producing from crude 
iron enough steel to make forty of such gun blocks 
per day, will not exceed a cost of £5,000. Hence the 
author cannot but feel that his labors in this direction 
have been crowned with entire success, the great ra
pidity of production, the cheapness of the material , 
its st.rength and durability, all point to its obvious 
adaptation to the construction of every species of 
ordnance. 

OTllER USES. 

To the practical engineer enough has been already 
said to show how important is the application of cast
steel to constructive purposes. A dozen new uses for 
it wil l  present themselves to his mind, now that he is 
sho wn how this valuable material may be both cast 
and forged with such facility, and at a cost so moder
ate as to produce, by its superior durability and ex
treme lightness an economy in its use, as compared 
with iron. The construction of girders, bridges, and 
viaducts are all subj ects deserving his careful atten
tion and study. The author was long ago impressed 
with the importance of its employment for engine 
shafts, cranks, SCIew propellers, anchors, and railway 
wheels,  which, indeed, formed the subjects of separate 
patents, granted to him six years ago ; and to these 
special applications of cast steel the intelligent en
gineer will now add a host of others equally novel 
and important, for the author feels assured that the 
manufacturer of cast steel has only to produce, at a 
moderate cost, the various qualities of steel required 
for constructive purposes to ensure its rapid introduc
tion, for we may be assured that, so certain as the 
age of iron superseded that of bronze, so will the age 
of steel reign triumphant over iron . 

PHOTOGRAPHY IN PAltIS. -A recent Paris census gives 
no less than 33,000 persons as connected with the pro
duction of photographs and photographic materiels ! 
If photography. deprived tens of persons in the shape 
of inferior miniature painters . of a subsistence, it has 
manifestly provided employment and inoomes for 

thousands of persons in their places. 

A HippopotamU8 Fight. 

M. du ChaiIlu, in his work on his African explora
tions, gives the following aoeount of a fight between 
two hippopotami which he witnessed :-

They are very c ombative among themselves,  and bear 
marks on their bodies of desp erate conflicts. ,. ,. ,. 
The young males suffer particul!tly in these encounters , as 
they are much imposed upon by the grown males, who are 
j e alous of them. ,. ,. ,. It was my good for
tune once to be witnes9 to a combat between two hoppo
potami. It oc curred in broad daylight. I was concealed 
on the bank of the stream, and had been for some time 
watching the sports of a herd, when suddenly two huge 
b easts rose to the surface of the water and rushed to
gether. Their vast and hideous mouths were op ened to 
their widest extent, their eyes were flaming with rage , and 
every power was put forth by each to annihilate the other. 
They seized each other with their jaws : they stabbed and 
punched with their long tusks ; 

'
tlley advanced and re ' 

treated ; were nbw at the top of the water, and again 
sank down to the bottom. Their blood discolored the 
river, and their groans of rage were hideous to listen to. 
They showed little powers of strategy, but rather a pig
gish obstinacy in mainta ining their ground , and a fright
ful savageness of demeanor. The contest lasted an hour. 
It was evident that their tusks c ould not give very danger
ous wounds to such thickly-protected bodies as theirs . • At 
last one turned about and made off, leaving the other vic
torious and master of the field. 

My observations lead m e  to believe that in general the 
hippopotamus will not wantonly attack a canoe passing 
on the river. They either do not seem to notice it at all� 
or else avoid it by diving under water. They are trouble
some beasts, however,  to the traveler p addling along in 
a frail can o e ,  for they are very apt to rise suddenl" under 
a boat and throw it over,  to their own alarm , as well as to 
the inconvenienc e and danger of the passengers. In some 
instances.  the huge beast becomes desparate from l'iight, 
thinks himself attacke d ,  and with great rage demolishes 
the canoe. But even in such cases I have not heard oC 
their ever touching the swimming passengers, who have 
only to keep away from the canoe to make sure their es
cape. ,. ,. .. The negroes who hunt the hippo
potamus are sometimes killed. The animal , if only 
wounded ,  turns most savagely upon its assailant. 

There is now on exhibition at Barnum' s  Museum, 
in this city, a living hippopotamus, the only one 
ever bro ught alive to this country. 

, . . ..  
Extensive Steam Expansion. 

A patent has recently been taken out by D. Adam
son, of Newton-moor, England, for improvements in 
steam en gines , which are stated to consist in using 
steam through a series of steam cylinders, of not less 
than three, when high pressure steam is employed, 
as i n  non· condensing engines, but the patentee pre
fers to use four cylinders and upward when condens
ing apparatus is applied. The steam is caused to pass 
through each cylinder consecutively, commencing at 
the cylinder having the smallest area, and passing 
forward to the next in proportion to the whole series. 
The action of the steam in each cylinder is regulated 
by valves, as in the case of an ordinary compound 
steam-engine having two steam cylinders. 

• • •  I 

THE PACIFIC TELEGRAPH. -The telegraph line now 
being put up to connect the Pacific with the Atlantic 
States is progressing satisfactorily. The Alta Califor
nian states that if no accident happens to the teams 

employed in the work, the western half of the over
land line between San Francisco and Salt Lake will 
be in working order before the first snow falls in the 
valley. On the eastern side, the line is up to Jules
burg, 200 miles west of Fort Kearney. A large num

ber of men and teams are now employed on this 
work, which is one of great magnitude. As fast as 
the line is put up, an operator puts it in speaking 
connection with the depot in San Francisco, and every 
day finds him occupying a new station, like a wander 
i ng Arab. 

• • •  l 

NOVA SCOTIA GOLD . -We have lately ieen a sample 
of gold quartz from Tangier river, N. S. , with a sam
ple of its gold aSilayed by Dr. Gesner, of this city. 
The gold, we are told, is 988-1, OOOths in purity, and 
worth nt:drly $20 per ounce. Quite a number of per

sons have gone to these gold diggings, and as this pro
vince is known to abound in coal, iron and other 
valuable minerals, it has become of still greater im
portance by the discovery of the precious metal. 

IN 1860, the mines of Great Britain produoed 90,-
680, 000 tuns of minerals and coals, valued at ;£26 , -
404, 459. Total value o f  the entiI'e mineral produce 
of Great Britain in 1860, exclusive of stones and 
clay, ;£37 , 121 , 318. 

-------�·4.�.�--------

WHEN spongy pla'.inum, or finely· divided platinum, 
is introduced into a vessel containing mixed hydrogen 
and oxygen gases, the metal becomes red hot, and 
t he  gases inflame and unite, chePlically forming 
water. 
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